The chemical changes in the blood of man and the experimental animal after simple intestinal obstruction are well established. There is typically a rapid fall in chlorides, usually a coincident rise in the CO2 combining power, and a later increase in the non-protein nitrogen and urea nitrogen (1) . In such an obstruction there is probably no absorption of toxic bodies, the product either of bacterial action or of digestive activity, from the lumen of the intestine. However, there may be a disordered function of the mucosa.
In strangulation obstruction other possible factors in the characteristic toxemia are added to those encountered in simple obstruction. As a result of the interference with the blood supply of the obstructed loop toxic bodies from the autolysis of the strangulated tissue as well as from bacterial and digestive activity may be absorbed. Wangensteen and Waldron (2) have shown that the products of the autolysis of the small intestine are very toxic. Mann (3), and Mason and Davidson (4) had previously demonstrated a marked difference in the toxicity of the products of autolysis of different organs when allowed to autolyze within the abdominal cavity. Liver is very toxic while the spleen is relatively little so. Whipple (5) has shown also the very marked toxic effect of the autolyzing mucos~ of the small intestine after exposu.re to the x-ray.
The experiments recorded here have been made to compare the chemicgl findings in the blood of the dog with closed-loop obstruction of the upper jejunum with those characteristic of simple obstruction at the same level. In these experiments there is no interference with the blood supply. With such closed loops there is the best of opportunity for the absorption of the products of digestive and bacterial activity due to the pressure which always develops as the loop dis- tends. Almost all a~imals also show quite marked necrosis of the mucosa. This type of obstruction has, of course, no clinical analog.
Method.
All operations were done under ether anesthesia with aseptic technique. A loop of upper jejunum 8 to 10 inches in length was isolated and the ends closed by inverting and suturing the closed ends. The continuity of the intestine was restoring by making a lateral anastomosis. The anlmals were allowed water ad libitum but were given no food during the course of the experiment. Blood was obtained from the jugular vein for chemical analysis before operation and at 12 or 24-hour intervals until the end of the experiment. The non-protein nitrogen was determined by the method of Folin andWu (6), the urea nitrogen by the Van Slyke and Cullen modification of the Marshall method (7), the CO2 combining power by the Van Slyke and Cullen method (8) , and the chlorides on the tungstic acid filtrate in the manner suggested by Gettler (9).
SXPE~m~.~ZAL OSSERVAZIONS.
The blood chemical findings in 6 dogs with closed-loop obstruction are shown in Table I . All a~imals showed the changes typical of simple Mgh intestinal obstruction. The fall in chlorides is well marked in all. The increase in non-protein nitrogen and urea nitrogen which takes place in intestinal obstruction in a very short time is well shown in this series of experiments. The non-proteh~ nitrogen of the blood of Dog 4-93 rose from 28.2 rag. per !00 cc. to if8 rag. within 24 hours after the obstruction was made. In Dog 4-96 the non-protein nitrogen increased from 84.3 rag. to 205 rag. per 100 cc. between the morning and afternoon determinations. Such increase~ can be explained only on the basis of a great acceleration of protein destruction.
At autopsy the dosed loop was always markedly dilated, and usually discolored. In some there was marked destruction and desquamation of the mucosa of the loop. No animals are included in which there was peritonitis or evidence of leakage from the loop. Usually there was a great deal of vomiting from the onset of the experiment. In each animal the lateral anastomosis was functioning so the continuity of the lumen was assured. DISCUSSION, These results only emphasize that the changes characteristic of simple intestinal obstruction also take place when a dosed intestinal loop is made with a lateral anastomosis for resumption of continuity. The increase in non-protein nitrogen is rapid and most marked. The animals live a shorter time than with simple obstruction. The increased absorption and possibly disordered function of the mucosa which must take place, only accelerate the toxemia and the characteristic chemical changes.
SUMMARY AND CONCLUSIONS.
The chemical findings in the blood of 6 dogs with closedqoop obstruction of the upper jejunum are reported.
The duration of life with closed loops is less than with simple obstruction.
All animals showed a marked rise in non-protein nitrogen and urea nitrogen, and fall in chlorides. Usually the CO2 combining power of the plasma is increased.
The findings in closed-loop obstruction are essentially the same as in simple intestinal obstruction.
